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RÉSUMÉ 
Trois espèces de tortues (Kinixys belliana nogueyi, Kinixys erosa et Kinixys homeana) se 
rencontrent dans les mosaïques forêt-plantations du delta du Niger, dans le sud-est du Nigéria 
où elles sont activement chassées par les populations humaines locales qui les utilisent pour 
leur subsistance et leur médecine traditionnelle. Dans cet article, nous confrontons les effec­
tifs de tortues vendues sur les marchés de viande de brousse à ceux observés dans la nature, 
pour voir si la pression de chasse est aléatoire ou orientée vers un sexe ou une cohorte (adul­
tes ou jeunes) particulière ou effectuée durant une période donnée. Il apparaît que 
( 1 )  l ' intensité relative de l ' activité mensuelle terrestre des tortues influence fortement le nom­
bre relatif de spécimens mensuellement vendus sur les marchés ; (2) la pression de chasse 
exercée par les populations humaines locales correspond à celle d 'un prédateur généraliste, 
sans différence apparente entre les espèces et les sexes des tortues capturées ; (3) les juvéniles 
de K. homeana et de K. erosa sont les seules catégories d' animaux que les humains ne chas­
sent pas en fonction de leur disponibilité locale. 
SUMMARY 
Three species of hinge-back tortoises (Kinixys belliana nogueyi, Kinixys erosa, and 
Kinixys homeana) are found in the forest-plantation mosaics of the Niger Delta region, in 
south-eastern Nigeria, where they are actively hunted by local people communities for subsis­
tence and traditional medicine. In this paper, the numbers of tortoises traded in bush-meat 
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markets is contrasted to the numbers of tortoises found in the wild, to test whether the pres­
sure of human hunters is random, or if it i s  biased towards a specifie sex, population cohort 
(adults or juveniles), or monthly period. We concluded that: ( 1 )  the relative monthly intensity 
of above-ground activity of tortoises strongly influenced the relative monthly numbers of tra­
ded specimens in the bush-meat markets ; (2) the pressure of local people on free-ranging tor­
toises is similar to that of a generalist predator, without apparent differences between species 
or sexes;  (3) the juveniles of both K. homeana and K. erosa were the only category of animais 
which were not preyed upon by humans depending on their local availability. 
INTRODUCTION 
The decline of tortoises and freshwater turtles  has been a large-scale environ­
mental problem in the recent years , especially in the developing countries of Asia 
(Van Dijk et al. , 2000) and Africa, where these animais are traded for both food and 
traditional medicine (e.g . ,  Lawson, 2000, 200 1 ) .  In the African countries, there are 
severa} species which are declining due to the excessive removal of free-ranging 
specimens by humans, both for the international pet tracte and for subsistence 
reasons, and the latter set of reasons seems to be even of greater relevance than the 
former (Lawson, 2000) . In particular, the hinge-back tortoises (genus Kinixys) are 
especially vulnerable also for the habitat loss and fragmentation, other than for the 
hunting pressure itself (Luiselli et al. , 2000) . Indeed, these tortoises are common 
items found in bush-meat markets of forest regions (Fa, 1 992;  Lawson, 2000) . 
Although these tortoises have been subj ected to careful research during the recent 
years , particularly in Cameroon (Lawson, 2000, 200 1 )  and Nigeria (Luiselli et al. ,
2000; Luiselli, submitted a, b, c), there is relatively little information on the threats 
to specifie population cohorts and sexes, and on the seasons in which these reptiles 
are captured by people .  In this paper, we test whether the pressure of human hunters 
is random, or if it is biased towards a specifie species ,  sex, population cohort (adults 
or juveniles), or monthly period. We used two sympatric species of hinge-back tor­
toises (Kinixy:S homeana and Kinixys erosa) as study cases,  and an area of planta­
tion-forest mosaic inside the Guinea-Congo rainforest belt ( i .e .  Niger Delta, in 
southem Nigeria) as study territory. 
MA TERIALS AND METHODS 
STUDY AREAS
Data were collected, from September 1 996 to January 2002, in south-eastern 
Nigeria (eastern side of the Niger Delta - B ayelsa State, capital : Yenagoa; Rivers 
State, capital : Port Harcourt; Anambra State, capital : Onitscha -, Uyo and Eket 
areas in Akwa-Ibom State, and Ugep, Akamkpa, and Calabar areas in Cross River 
State), where rainforest fragments (generally of the seasonal swampy type) are 
interspersed into a mosaic of farms,  plantations, marshes, and urban centres .  A 
detailed description of the study sites where most of the data were collected is pre­
sented in Luiselli et al. (2000) . 
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METHODS 
The main proteic source of Niger Delta tribes is the wildlife ,  which is normaliy 
captured by traditional hunting practices (Ojonugwa, 1 986) .  Wildlife is traded in 
local bush-meat markets, which are found along the main roads and in the riverine 
villages (Oj onugwa, 1 986) .  We visited ali the bush-meat markets situated along the 
courses  of the rivers Sambreiro (= Sombreiro) and Orashi, and those in the vicini­
ties of the foliowing urban centres :  Yenagoa, Sagbama, Port Harcourt, Peterside, 
Bonny, Obrikom, Oguta, Ahoada, Abonnema, Degema, Uyo, Eket, Calabar, Ugep, 
Akamkpa. Every possible effort was done to maintain a constant surveying effort 
throughout the research period, so that the hunting activities of local tribes were 
monitored during both the dry and the wet season. Nevertheless sorne minor sam­
pling bias is likely, because we were unable to maintain an identical monthly effort 
throughout the study period. 
To coliect natural history data, every traded tortoise was examined to species, 
sex, age, carapace length and height, plastron length, body weight, and dissected (if 
the specimen was already dead at the time of examination) for any food item in the 
stomach, and for assessing clutch size and reproductive condition (if they were 
adult females) . The specimens that were still al ive at the ti me of examination, were 
bought, individualiy marked, and then set free in the nearest forest place where the 
presence of that species was known. Moreover, the seliers (which normaliy were 
also the hunters) were interviewed to leam more about the time of capture and the 
habitat of capture of the traded specimens .  Data on the ecology of hinge-back tor­
toises are presented elsewhere (Luiselii et al. , 2000 ; Luiselii, submitted a, b, c).
Data coming from market surveys were compared with field data on free-ran­
ging specimens that were marked and released during our staff' s regular fieldwork 
(e .g . ,  Luiselii et al. , 1 998 ,  2002; Luiselii & Angelici,  2000) . Free-ranging tortoises 
were routinely measured, and were permanently individualiy marked by unique 
sequences of notches filed into the marginal scutes (Luiselli, submitted b) .  Tortoi­
ses were classified as adults or juveniles by foliowing criteria in Lawson (2000, 
200 1 ) .  
Ali data were statisticaliy analysed b y  STATISTICA (version 5 .0, for Win­
dows) PC + package (Statsoft Inc . ,  1 996), with ali tests being two-tailed and alpha 
set at 5 % .  
RESULTS 
A total of 69 1 K. homeana, 2 1 8  K. erosa, and 8 K. b. nogueyi were observed 
in the study area, including both wild and traded specimens .  Specimens found in 
bush-meat markets accounted for 20.6 % of the total K. homeana observed, 1 8 .3  % 
of the total K. erosa observed, and 25 % of the total K. b. nogueyi observed. The 
numbers of hinge-back tortoises observed in the wild and in bush-meat markets , in 
relation to month, are presented in figure lA (K. homeana) and l B  (K. erosa). As 
for K. b. nogueyi, due to the very smali sample size, an equivalent graphie is not 
presented. Anyway, just two specimens were found in markets (both in April) , whe­
reas six specimens were found in the wild (two in April, three in May, one in June). 
For both K. homeana and K. erosa, most of the traded specimens were offered for 
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sale during the wet months (April to September) , when also most of the free-living 
specimens were observed (Fig. 1 ) .  
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Figure 1 . - Numbers of hinge-back tortoises observed in the wild and in bush-meat markets, during the
study period, in the Niger Delta (southern Nigeria). A =  Kinixys homeana; B = Kinixys erosa. 
The regression of the (log-transformed) monthly numbers of traded tortoises 
on wild-observed tortoises was highly positively significant in both K. homeana
-,2 = 0.753 ;  slope = 0.725 ± 0. 1 3 1 ,  significantly different from 0: F 1 , 1 0  = 30.59,  
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P = 0 .003) and K. erosa (,2 = 0 .826;  slope = 0.922 ± 0. 1 34, significantly different 
from 0 :  F 1 10 = 47.50,  P < 0.000 1 ) , and the two regressions did not differ signifi­
cantly (hetèrogeneity of slopes :  F 1 ,20 = 0.929, P = 0.347) .  When we performed the 
same regression analysis on the specimens of both species divided by sex, it resul­
ted that the (log-transformed) monthly numbers of traded tortoises was strongly 
positive! y related to the (log-transformed) monthly numbers of wild-observed tor­
toises, in both sexes of either species (in ali cases, at least ,2 > O. 702, P < 0.01 ) .  
However, when we performed a regression analysis on  the specimens of  both spe­
cies divided by population cohorts (i .e .  after dividing tortoises into adults and juve­
niles) ,  it resulted that, contrary to what was apparent as for adults, the monthly 
numbers of traded juveniles was independent on the monthly numbers of juveniles 
observed in the wild both in K. homeana (? = 0.076; slope not significantly diffe­
rent from 0: F 1 , 1 0  = 0 . 1 37 ,  P = 0 .337) and i n  K. erosa (r = 0.094; slope not signi-
ficantly different from 0: F = 0 . 1 56, P = 0.3 1 2) .  
1 , 1 0  
DISCUSSION 
The most important conclusions of this study are that: ( 1 )  the relative monthly 
intensity of above-ground activity of tortoises strongly influenced the relative 
monthly numbers of traded specimens in the bush-meat markets; (2) the pressure of 
local people on free-ranging tortoises is similar to that of a generalist predator, 
without apparent differences on the two tortoise species (K. homeana and K. erosa) ;
(3) the two sexes were preyed upon by humans in similar rates ,  i .e .  depending on 
their availability in the field; (4) the juveniles of both species were the only cate­
gory of animais which were not preyed upon by humans depending on their local 
availability (it most likely depended on the fact that many hunters would not collect 
small-sized tortoises because they are too small to be useful for any subsistence 
reason) . 
The preponderance of K. homeana in markets merely reflects its abundance 
pattern in the field: this species appeared indeed much more common than the other 
species in six rainforest areas of the same geographie terri tory where capture-mark­
recapture studies have been conducted since severa! years (Luiselli et al. , 2000; 
Luiselli, submitted b) .
As a corollary of the results emerged from the present study, it should be stated 
that our research testifies that, at least with regard to hinge-back tortoises, it may 
be assumed that bush-meat market surveys are a reliable methodology to indirect! y 
assess the population structure and, especially, the monthly intensity of above­
ground activity of these vulnerable chelonians, at least in places where they are acti­
vely hunted by people . 
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